
Rocketdyne Division 
Rockwell international &oration 

6633 Canoga Avenue 
Rockwell 

Canoga Park, California 91 303 Internat.iional 
Telex: 698478 

ROCKETDYN CNPK 

June  1 ,  1992 
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Dear Mr. LeCheval i e r :  

Enclosed wi th  t h i s  1 e t t e r  i s  o u r  f i n a l  r e p o r t  showing compl i ance w i t h  t h e  NESHAPS 
dose  s t a n d a r d  f o r  a i r b o r n e  r a d i o a c t i v i t y  r e l e a s e d  from DOE f a c i l i t i e s .  DOE/HQ 
comments on t h e  d r a f t  NESHAPS r e p o r t  have been addressed i n  t h i s  f i n a l  r e p o r t .  

T h i s  r e p o r t  i s  based on t h e  EPA-approved computer program. AIRDOS-PC (Vers ion  
3 . 0 ) ,  and shows t h a t  t h e  e s t i m a t e d  maximum dose t o  a nearby r e s i d e n t  i s  l e s s  t h a n  
0.000003 mrem, 1991. T h i s  i s  f a r  below t h e  s t a n d a r d  o f  10 mrem e s t a b l i s h e d  i n  
40CFR61. 

Spec ia l  i n f o r m a t i o n  r e q u e s t e d  by DOE, beyond t h a t  r e q u i r e d  by EPA, i s  c o n t a i n e d  
i n  Appendix D o f  t h e  r e p o r t .  

I f  you have any q u e s t i o n s  r e g a r d i n g  t h i s  r e p o r t ,  p l e a s e  c a l l  me a t  (818)  586- 
6140. 

Very t r u l y  y o u r s ,  

P. D. R u t h e r f o r d ,  Manager 
Rad ia t ion  P r o t e c t i o n  and 
Heal th  Phys ics  S e r v i c e s  

Enclosure:  A i r  Emissions Annual Report ,  i n c l u d i n g  AIRDOS-PC r e p o r t  

c c :  E .  B a l l a r d ,  DOE-SF/ESS 
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Section 1: Site Description 

This report covers DOE operations at the Santa Susana Field Laboratory, operated 
by the Rocketdyne Division of Rockwell International Corporation. The operations spe- 
cifically assessed are the Radioactive Materials Disposal Fbcility (RMDF) and the remov- 
al of residual induced radioactivity at a former experimental nuclear reactor facility 
(Building T059). Evaluation of the air emissions from these operations was performed for 
calendar year 1991, using ventilation exhaust sampling and analysis data for radionuclide 
emissions and the computer program AIRDOS-PC, with site-specific meterological data, 
to estimate possible airborne doses to the public. This evaluation shorn the operations 
were in compliance with the EPA standard limiting radioactive emissions to less than the 
amounts that could cause an effective dose equivalent of 10 mremlyear. 

The Santa Susana Field Laboratory (SSFL) consists of 2668 acres situated along the 
crest of the Simi Hills in eastern Ventura County in southern California. A small portion 
(90 acres) of this site is dedicated to Department of Energy (DOE) operations. The ma- 
jority of the site is utilized for testing rocket engines, lasers, and other research and de- 
velopment. Decommissioning of a hot cell facility adjacent to the DOE territory is being 
performed under the regulation of the U.S. NRC and the State of California, and is not 
subject to reporting under Subpart H. 

During the past 36 years, many small experimental reactors were tested in the 
Area IV (western-most) portion of SSFL. Nuclear reactor fuel assemblies were fabricated 
and irradiated fuel was declad. Over time, all such operations have been terminated, and 
the final operations of decontamination and decommissioning the nuclear facilities are 
underway. This consists of manual and mechanical cleaning and removal of radioactively 
contaminated structures and soil, packaging these materials for disposal at authorized ra- 
dioactive waste sites, and storage and shipment of the waste packages. It is estimated that 
approximately 26 curies of radioactivity remains at SSFL, in the form of system and struc- 
tural contamination by old mixed fission products, radioactivity induced in shielding and 
structural material by neutron activation, localized soil contamination, and stored waste 
packages. The majority of this radioactivity consists of Fe-55, with Co-60, Sr-90, Cs-137, 
Eu-152, and minor amounts of uranium and plutonium. 

SSFL is surrounded by undeveloped land, out to distances of a mile and more. Oc- 
casionally, cattle graze near the southern portion and there is some orchard farming at 
the eastern boundary, but no significant agricultural land use exists within 20 miles of the 
SSFL site. While the land immediately surrounding SSFL is undeveloped, at greater dis- 
tances there are the normal suburban residential areas and some low-density residential 
developments. For example, 1.7 miles toward the northwest from Area IV is the clos- 
est residential portion of Simi Valley. The sparsely developed community of Santa Su- 
sana Knolls lies 3 miles to the northeast, and a small truck farm exists approximately 
4 miles to the northeast. The low-density Bell Canyon area begins about 1:'4 miles to 



the southeast, and the Brandeis-Bardin Institute is 1.8 miles to the north. An unused 
sand and gravel quarry lies approximately 1.5 miles to the west. 

The populated areas are generally 400 to 1000 feet lower in elevation than SSFL. 
The site and immediately surrounding area, extending to the borders of the more densely 
populated areas in the neighboring valley plains, consists of generally turbulent terrain, 
with hills, canyons, cliffs, and massive rock outcroppings. The adjacent valley floors, in 
contrast, are generally flat and smooth. 

The site is in a semiarid region whose climate is controlled primarily by the semi- 
permanent Pacific high-pressure cell that extends from Hawaii to the southern California 
coast. The seasonal changes in the position of this cell greatly influence the weather con- 
ditions in this area. During the summer months, the high-pressure cell is displaced to the 
north. This results in mostly clear skies with little precipitation. During the winter, the cell 
moves sufficiently southward to allow moderate precipitation with northerly and north- 
westerly winds. Annual precipitation at SSFL averages 17 in., but variations of &50% are 
common. In the summer, a subsidence inversion develops in the adjacent valleys, that 
is typical of slight neutral to lapse conditions, and contributes to the region-wide prob- 
lem with air pollution. Nocturnal cooling inversions, although present, are relatively 
shallow. During the summer, a subsidence inversion is present almost every day. The 
base and top of this inversion often lie below the elevation of the SSFL site, however, 
it may extend over the Simi Hills during the afternoons. Atmospheric releases would 
generally result in lofting diffusion above the inversion and considerable atmospheric 
dispersion prior to any diffusion through the inversion into the Simi or San Fernando 
Valleys, or could result in trapping under the inversion and more moderate diffusion 
toward the significantly lower valley floors. In the winter season, the Pacific high pres- 
sure cell shifts to the south and the subsidence inversion is usually absent. The surface 
airflow is then dominated by frontal activity moving easterly through the area, resulting 
in high-pressure systems in the Great Basin region. Frontal passages through the area 
during winter are generally accompanied by rainfall. Diffusion characteristics are high- 
ly variable, depending on the location of the front. Generally, a light to moderate 
southwesterly wind precedes these frontal passages, introducing a strong onshore flow 
of marine air and producing lapse rates that are slightly unstable. Wind speeds in- 
crease as the frontal systems approach, enhancing diffusion. The diffusion characteris- 
tics of the frontal passage are lapse conditions with light to moderate northerly winds. 
Locally, average wind speeds for the various stability categories range from 0 to 14.4 
ft/s with the greatest frequency occurring for winds from the northwest and the south- 
east sectors. 

Downslope flow of cooling air at night, from the site into the valleys, is not signifi- 
cant in estimating offsite airborne exposure, since airborne releases associated with the 
facility ventilation exhaust effluent occur only while work is in progress, during the day. 



Dispersion of atmospheric releases from SSFL is considerably increased, compared 
to calculations based on Gaussian plume models assuming smooth, flat terrain, by the 
turbulent terrain on and around the site, and by the significant differences in elevation 
from the site to the public. 



Section 2: Radioactive Materials 

The following radioactive materials are present as facility contamination, activation 
of structural materials, or packaged waste: 

Hydrogen-3 (tritium) H-3 

Thorium Th-232 

Uranium (depleted, normal, and enriched) U-234 
U-235 
U-238 

Plutonium 



Section 3: Facility Operations and Source Terms 

Radioactive atmospheric effluent sources from DOE facilities are limited to contin- 
uously operated exhaust systems at the Radioactive Materials Disposal Facility (RMDF) 
and at Building T059. Minor locations of soil contamination,(RMDF pond, RMDF north 
slope, TO64 side yard) have been monitored for airborne radioactivity, and none has been 
detected. Therefore, these have not been included in the estimate of airborne exposure. 

Release points at facilities with significant potential for the discharge of radioactive 
material are controlled, by the use of HEPA filter systems, to maintain public doses far 
below 0.1 mremfyear. SampIing is performed to permit measurement of the releases, and 
these measurements are used to estimate hypothetical offsite doses. 

Operations at the RMDF that generate airborne radioactivity include decontamina- 
tion of equipment, repackaging of radioactive waste, evaporation of radioactively contam- 
inated water, and packaging of the resultant residue. 

These operations are performed inside a building, with workplace air sampling, 
equipped with a ventilation system that exhausts to the atmosphere through a HEPA filter 
system. The filters are certified for efficiency prior to installation and the system is tested 
after filter replacement, or at least annually. The filter system efficiency is determined by 
use of a polydisperse DOS aerosol with a CMAD (Count Median Aerodynamic Diame- 
ter) expected to be 0.8 micrometer. The radioactive contaminants include Fe-55, with 
Co-60, Sr-90, Cs-137, Eu-152, minor amounts of uranium and plutonium, and insignifi- 
cant amounts of tritium (H-3). 

The RMDF releases are the most significant contributors to the calculated dose. 

Some airborne radioactive effluent is produced at Building TO59 which was used as 
a test facility for a small experimental reactor during the 1960s. Operation of this reactor 
resulted in production of some radioactivity by neutron activation of shielding and struc- 
tural materials. While the reactor and associated equipment were removed in the early 
1970s, removal of the balance of radioactivity in the facility, primarily in bulk shielding 
and activated steel, was delayed to reduce worker exposure and minimize the complexity 
of the task. This remaining contamination consists primarily of Fe-55, with Co-60 and 
Eu-152, and minor amounts of H-3 in the concrete. 

AIRDOS-PC Input Data 

The input parameters to the AIRDOS-PC computer model are: 



Parameter 
Value for Emission Source 

RMDF TO59 

Distance to Nearby Individuals - Determined 
by use of USGS topographic maps, Calabasas 
quadrangle and Santa Susana (Simi East) 
quadrangle and commercial road maps. Since 
the two sources are relatively close to each 
other (1200 feet) no distinction was made in 
distances to nearby individuals. 

Annual Average Temperature - Based on 
long-term average of SSFL weather records. 

Rainfall Rate - During calendar year 1991, 
rainfall was measured at RMDF as 20.28 in- 
ches, and independently at  TI00 (2100 ft sw 
of RMDF) as 19.80 inches. The average was 
used. 

Lid Height - Recommended by member of 
1991 DOE "Tiger Team" after consulting with 
South Coast Air Quality Management District 
staff. 

Wind Data - A joint frequency table gener- 
ated for SSFL by NRCIANLIRI in 1980 (Let- 
ter, U.S. NRC Advanced Fuel and Spent Fuel 
Licensing Branch to Rockwell International1 
Atomics International Division, May 7, 1980) 
from wind speedldirection (8 compass points) 
records for 1976. This set included a synthetic 
stability-class table. Frequencies were inter- 
polated between the 8 compass points and 
the 16 sectors for needed entry to the Stabil- 
ity Array (STAR) file. 

2334m at N 
2816m at SE 
2301m at SSE 
3009m at NW 

SSFLNRC. WND 

Stack Height - Determined from engineering 39.6m 5.18m 
drawings. 

Diameter - Measured. Diameter for TO59 is 0.916m 0.306m 
based on a circular area equal to the rectan- 
gular stack cross-sectional area. 

Momentum - Measured by traversing stack 10.5lmlsec 10.26 mlsec 

during normal operations with a standard pi- 
tot tube. Average velocity is calculated with 
area weighting. 



9. Radionuclide Data 

Release Rates (Ci/y) 

Radionuclide Class AMAD RMDF TO59 

a. Radionuclide Identification - Based on analysis of membrane and 
backup fiberglass filters by IT Analytical Services. Radionuclides that 
were clearly of natural origin (K-40, Po-210; U at T059) were not in- 
cluded in the dose evaluation. No water suspected of having added 
tritium was evaporated at the RMDF, and so H-3 release was consid- 
ered to be zero. 

b. Class - Based on the oxide form being most likely. Class D for 
Cs-137 is the only Class available for that radionuclide in AIRDOS- 
PC. 

c. Activity Median Aerodynamic Diameter, pm (AMAD) - Default val- 
ues in AIRDOS-PC. 

d. Release Rates - Determined by radionuclide-specific analyses of 
membrane and backup filters, by IT Analytical Services. Activities on 
backup filters were prorated to adjust for their use only during the 
latter half of the year. Adjusted total filter activities were used to cal- 
culate exhaust release rate by the ratio of volume of air exhausted to 
the volume of air sampled. Negative results were treated as zero. 



Activities that were less than the overall uncertainty were, in most cases, omitted 
from the dose evaluation. 

Release Rates (Cilyr) 

Radionuclide RMDF TO59 

*Omitted from dose evaluation as below the detection limit or as a 
natural occurrence. 

Note: 
The activity reported for Pu-2391240 at TO59 is not plausible, because 
of the absence of this material from the facility. The presence of 
Th-230 at RMDF, as indicated, is not expected in a facility not process- 
ing uranium ore or mill tailings. 

The SSFLNRC.WND wind data file is shown below. 

Sampling Svstems 
e 

These two exhaust stacks are continuously monitored for airborne radioactivity. The 
sample filter for the RMDF stack is installed in a Continuous Air Monitor (CAM) sensi- 
tive to both alpha and beta radiation, with a strip-chart recorder and an alarm capability. 
These filters (membrane and fiberglass backup) and those at TO59 are removed weekly 
and counted for gross alpha and gross beta activity, after allowing the short-lived radon 
daughters to decay. The results of these analyses are reported to the DOE Effluent Infor- 
mation System. This report must be made before the detailed radiochemical analytical 
results are received and so only gross alpha and beta information is reported for 1991. 
Copies of the reports are shown. Since it was known that the predominant radionuclide 
released from TO59 was Co-60, the activity was identified as Co-60. The detailed analysis 

r 



SSFLNRC.VVND Wind Data File 

FREQUENCY OF ATMOSPHERIC STABILITY CLASSES FOR EACH DIRECTION 

SECTOR FRACTION OF TIME IN EACH STABILITY CLASS 

N 
NNW 
NW 
WNW 
W 

WSW 
SW 
SSW 
S 

SSE 
SE 
ESE 
E 

ENE 
NE 
NNE 

FREQUENCIES OF WIND DIRECTIONS AND TRUE-AVERAGE WIND SPEEDS 

WIND FREQUENCY WIND SPEEDS FOR EACH STABILITY CLASS 
TOWARD (METERS/SEC) 

N 
NNW 
Nk' 
WNW 
W 

WSW 
SW 
ssw 
S 

SSE 
SE 
ESE 
E 

ENE 
NE 
NNE 

FREQUENCIES OF WIND DIRECTIONS AND RECIPROCAL-AVERAGED WIND SPEEDS 

WIND FREQUENCY 
TOWARD 

WIND SPEEDS FOR EACH STABILITY CLASS 
(METERS/SEC) 

0.00 1.06 1.30 4.66 4.37 0.82 0.82 
0.00 1.25 1.46 4.68 4.37 0.97 0.97 
0.00 1.29 1.49 4.67 4.37 1.01 1.01 
0.00 1.26 1.45 4.64 4.37 0.97 0.97 
0.00 0.92 1.07 4.37 4.37 0.82 0.82 
5.97 2.88 3.37 5.19 4.37 0.89 0.83 
6.00 3. SO 4.05 5.43 4.37 0.85 0.85 
5 . 6 8  2.94 3.43 5.24 4.37 0.86 0.86 
4.10 1.47 2.06 5.18 4.37 0.87 
4.12 1.67 2.85 5.32 4.37 1.04 1.0 
0.00 1.72 3.00 5.42 4.37 1.12 1.12 

ESE 0.078 0.00 1.56 2.79 5.51 4.37 1.04 1.04 
E 0.017 0.00 0.84 1.12 6.52 4.37 0.80 0.80 

ENE 0.021 0.00 1.07 1.37 5.89 4.37 0.81 0.82 
0.00 1.21 1.51 4.82 4.37 0.83 0.83 
0.00 1.13 1.41 4.72 4.37 0.82 0.82 
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shows that roughly two-thirds of the activity reported as Co-60 was, instead, natural 
K-40. 

A sensitivity study was performed for the RMDF, to determine the effects of reason- 
able variations in the computer model input parameters. This study is attached as Appen- 
dix A. 

A DOE "Tiger Team" inspection of the DOE operations at SSFL, including effluent 
monitoring and interpretation, was conducted from March 18 through April 16, 1991. 
Team findings applicable to this report are attached as Appendix B. 

The RMDF exhaust air is sampled by use of a single, centrally located nozzle, sized 
to provide nominally isokinetic sampling. The nozzle is located 5.4 stack diameters above 
the last flow disturbance in the stack, and the air sample is transported to the collection 
filter through about 37 feet of 112-inch stainless steel tubing. The Reynolds number in 
the stack is about 15,000, well above the transition from laminar to turbulent flow 
(around 3,000), thus assuring well-mixed air. Minor modifications were made in April, 
1991. The sampling efficiency of this system was calculated by use of the computer pro- 
gram DEPOSITION. (DEPOSITION: Software to Calculate Particle Penetration Through 
Aerosol Transport Lines (draft) NUREG/GR-0006, N. K. Anand and A. R. McFarland, 
September, 1991.) The calculation showed a sampling efficiency of about 98% for both 
the initial sampling arrangement and the modified arrangement for the particle size distri- 
bution expected to pass through the HEPA filter. 

During the modification, a section of the tubing was removed and, with its tubing 
connectors, was analyzed for radioactivity by gamma ray spectrometry. This analysis 
showed small amounts of Cs-13'7 and Co-60. Comparison of the activity still in the sam- 
pling tube with that estimated to be caught in filter samples over the 12 years (1979-1990 
inclusive) of operation of this system suggests a deposition of 20.1%, or a sampling effi- 
ciency of 79.9%. This may be the result of larger particles being released during filter 
changes, small leaks in the filter media that are not significant in terms of the results of 
the DOPIDOS tests, or possible condensation of water vapor trapping radioactive partic- 
ulates during operation of the radioactive water evaporator. 

At T059, the exhaust and sampling systems were significantly changed midway 
through the year. This resulted in a system closely complying with the recommendations 
in ANSI N13.1. The sampling configurations were analyzed using DEPOSITION. Before 
the change, the sampling system was somewhat subisokinetic (velocity ratio = 0.6) and so 
slightly oversampled (by about 25%) the larger particles passing through the HEPA filter. 
After the change, the calculated sampling efficiency exceeded 90% over a broad range of 
particle size distributions. The Reynolds number in the stack is about 7,500, assuring well 
mixed air at the sample nozzle location. 

I' 



Dose Evaluation with No Air Pollution Control Eaui~ment  

These two release points (RMDF and T059) were evaluated, in the manner de- 
scribed in 40 CFR61.93 (b) (4) (ii), to determine the need to implement the emission 
measurement and quality assurance requirements described in 40CFR61 Appendix B, 
Method 114. This evaluation is done for normal operating conditions, but assuming that 
the pollution control equipment (HEPA filters) does not exist. Operations at RMDF dur- 
ing 1990 were taken as directly typical for this facility, while the operations at TO59 dur- 
ing 1990, involving torch cutting of stainless steel, were taken as representing by far the 
greatest potentiaI for airborne releases from this facility. The operations at RMDF in 
1991 were similar to those in 1990. The operations at  TO59 in 1991 involved less torch 
cutting and, therefore, would result in lower releases than in 1990. If the expected maxi- 
mum individual dose determined by this evaluation does not exceed 10% of the estab- 
lished standard, that is, 0.1 mremlyear, the release point is not subject to the emission 
measurement requirements. Instead, NESHAPs requires that periodic confirmatory mea- 
surement be made to verify the low emissions. The detailed evaluations are described in 
two Rocketdyne Internal Letters attached to this report (Attachments 1 and 2). 

The hypothetical release from RMDF, assuming absence of the HEPA filters, was 
calculated by increasing the observed radionuclide releases for 1990 by the filter trans- 
mission calculated for a model particle-size distribution, a factor of 464. Potential off- 
site doses were calculated using the Burbank Airport meteorology (BUR1051.WND) pro- 
vided in AIRDOS-PC, for a distance slightly less than the nearest neighbor (2065 me- 
ters), in any direction. The maximum dose calculated in this manner was 0.0005 mreml 
year, well below the critical value of 0.lmremlyear. It was concluded that the emission 
measurement requirements were not applicable to this release point. The stack sampling 
system and analysis program will continue in operation, as required for routine effluent 
monitoring under DOE orders, and will provide the periodic confirmatory measurements 
required by NESHAPs. 

The hypothetical release from TO59 during the torch-cutting operations, assuming 
absence of the HEPA filters, was calculated by a detailed modeling of airborne particu- 
late generation and filtration. The potential off-site doses were calculated in the same 
manner as for the RMDF evaluation, using BUR1051.WND in AIRDOS-PC, for a dis- 
tance slightly less than the nearest neighbor (2226 meters), in any direction. The maxi- 
mum dose calculated in this manner was 0.013 mremlyear, also below the critical value of 
0.1 mrem/year. Therefore, the NESHAPs emission measurement requirements are not 
applicable to this release point. The stack sampling system and analysis program will con- 
tinue in operation, as required for routine effluent monitoring under DOE orders, and 
will provide the periodic confirmatory measurements required by NESHAPs. 



A review of airborne radioactivity monitoring, analysis, and interpretation in the 
DOE operations at SSFL was conducted by EPA Region 9 staff and a consultant to deter- 
mine compliance with 40CFR61 Subpart H, on March 31-April 1. At the closeout meet- 
ing following this review, no items of noncompliance were proposed. A final inspection 
report is expected by the end of April 1992. 



Section 4: Offsite Dose Calculations 

The largest effective dose equivalent is calculated for the nearest residence located 
in the northwest sector, at a distance of 3009 meters from the sources. Closer locations in 
other sectors were also considered to assure that the maximum dose was identified. The 
results of this study showed: 

Sector Distance (m) Dose (mremlvear) 

NW 
SE 
SSE 
N 

Printouts from AIRDOS-PC for these calculations are shown in Appendix C. The 
summary of information is shown in lhble 1. 

The radionuclides contributing to the calculated airborne dose are shown below, 
ranked in order of importance, with the percentage of dose. 



Parameter 

Table 1. Summary of Information - Air Pathway Dose Evaluation 
DOE Operations at SSFL 

Release type 
Height (m) 
Diameter (m) 
Momemtum (m/sec) 

Source 
RMDF TO59 
stack stack 
39.600 5.180 
0.916 0.306 
10.510 10.260 

Wind Data SSFLNRC.WND 
Food Source Local 
Distance to individuals (m) NW 3009 

SE 2816 
SSE 2301 

N 2334 

Temperature ( C )  
Rainfall (cm/y) 
Lid Height fm) 

SSFLNRC.WND 
Local 
NW 3009 
SE 2816 
SSE 2301 
N 2334 

Radionuclides with potential for emission during 1991: 
Co- 60 Fe- 55 
Sr- 90 Co- 60 
CS-137 Eu-152 
Th-232 Eu-154 
U -234 
U -235 
U -238 
Pu-239 
Pu-240 
Am-241 

For RMDF, Am-241 and Th-232 were not detected. Pu-240 was included 
implicitly in the analysis for Pu-239/240. 
For T059, He-55 was not modeled since this nuclide is not included 
in the AIRDOS-PC library. Eu-152.-154 were not detected. 

Release points : 

Control devices: 
Efficiencies: 

Monitoring: 

Stack @ SW corner of Stack @ NW corner of 
Building TO22 Building TO59 
HEPA filters HEPA filters 
99.9999% by DOS 6/19/91 99.999% by DOS 1/10/91 

Nominally isokinetic 
single nozzle. 
Membrane sample filter 
with fiber-glass backup 
in CAM with thin-window 
pancake GM, counted 
weekly, after delay, 
in thin-window gas-flow- 
proportional alpha/beta 
counter. 
Later annual composite 
analysis by detailed 
radioanalytic techniques. 

Nominally isokinetic 
single nozzle. 
Membrane sample filter 
with fiber-glass backup. 
Filters are counted 
weekly, after delay, 
in thin-window 
gas-flow proportional 
alpha/beta counter. 
Later annual composite 
analysis by detailed 
radioanalytic techniques. 



Table 1. Summary of Information - Air Pathway Dose Evaluation 
DOE Operations at SSFL (Continued) 

Input to AIRDOS-PC: 
Radionuclide Class Amad 
Sr- 90 Y 1.0 
Pu-239 Y 1.0 
CS-137 D 1.0 
CO- 60 Y 1.0 
Th-230 Y 1.0 
U -234 Y 1.0 
U -235 Y 1.0 
U -238 Y 1.0 

RMDF 
C~/Y 
6.83-08 
5.73-09 
1.2E-06 
6.33-07 
2.03-09 
8.93-09 
2-83-09 
3.63-09 

AIRDOS-PC Calculated Doses (mrem/year) EDE 
Direction Distance (m) RMDF 

NW 3009 0.000002120 
S E 2816 0.000001400 
SSE 2301 0.000001100 

N 2334 0.000000480 

TO59 Combined 
0.000000571 0.000002690 
0.000000360 0.000001800 
0.000000330 0.000001500 
0.000000160 0.000000640 
















































































































































